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metallicity distribution in, 
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argon, 146 
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iron, 133-35, 138-39, 141, 
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magnesium, 133 
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technetium, 453 
terbium, 457 
xenon, 457 
yttrium, 453, 456 
zirconium, 453, 456 
AC103, 519 
Accretion, in giant molecular 
cloud growth, 213 
Accretion disks 
in brown dwarfs, 176 
stellar flares and, 276 
Active galactic nuclei, 83-84, 
86, 620 
AD Leo, 283-84, 298-300, 
313 
AF Psc, 297 
Age-metallicity relation, in 
chemical evolution of 
galaxy, 131, 133, 135-57 
Alfvén waves 
in pulsar radio emission, 51- 
52 
in white light flare produc- 
tion, 292 
Algol, 283 
Aluminum, in chemical evolu- 
tion of galaxy, 133 
AM-1, 434 
Americium, radioactive dating 
of, 465 
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67, 113-16, 118, 120-22 
Ap stars, pulsations of, 674, 
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Arcturus, 674 
Arecibo Telescope, 512-13, 
515, 517-18, 525-28 
Argon, abundance of, in chemi- 
cal evolution of galaxy, 
146 
Argus system, 522 
Ariel V fast transient events, 
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Aries sounding rocket observa- 
tions, 62, 67, 72, 75, 98, 
109, 113, 119 

AR Lac, 284 
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Arp 244, 613 
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Asteroseismology, 672-75, 677 
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Auroral kilometric radiation, 31, 
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A2197, . 519 
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B stars 
metallicity distribution in, 
proper motions of, 412 
radial motions of, 412 
as supernova progenitors, 
365, 382, 394 
in ultraviolet background 
radiation, 74, 118 
Banias’s clumps, 222 
Barium 
in chemical evolution of 
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radioactive dating of, 451, 
453, 456-57, 482-83 
Baryonic matter, 356-57, 426 
BBXRT satellite observations, 
276 
BD+19 5116 AB, 313 
Bell Telephone Laboratories 
Telescope, 587-89, 598 
Berkeley Extreme Ultraviolet 
Telescope, 61 
Berkeley Illinois Maryland 
Array, 587, 589, 598 
Beryllium, abundance of, 129 
Big bang model, of origin of 
universe, 129, 131, 325-36, 
439 
Binary star-binary star scatter- 
ing, 16-17, 19-21 
Binary stars, in redshift mapp- 
ing, 514-15 
Binary stars, circular, three- 
body scattering of, 18 
Binary stars, flare, 280 
Binary stars, hard, three-body 
scattering of, 17-19 
Binary star-single star scattering, 
16-19 
Binary stars, soft, three-body 
scattering of, 17-18 
Binary stars, X-ray, birth rates 
of, 364 
Bismuth, radioactive dating of, 
454 
Blackbodies, 175, 182 
Black holes 
birth rates of, 364 
clusters of, 24-25 
collisional encounters with, 
568 
compact, 349 
in elliptical galaxies, 239, 
249, 259-60, 266 
at Galactic center, 224, 428 
in Galactic chemical evolution 
models, 458 
in mass estimates of Galaxy, 
442 
Black light flares, 316 
Blue populous clusters, 571 
w& Boo A, 299 
Bootes, 508 
Bow shocks, planetary, 36, 40, 
42 
Bow wave, of interplanetary 
plasma, 7-8 
Bremsstrahlung, 33, 199, 291, 
293-95, 301, 314-15 
Brightness temperature 
in carbon monoxide emission, 
197 
in coherent emission, 34-35 
in electron cyclotron maser 
emission, 48, 55 
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solar, 671-72 
Brown dwarfs 
atmospheric boundary con- 
ditions for, 173-75 
equation of state for, 165-69 
evolutionary models of, 185- 
89, 191 
existence of, 163-91 
initial conditions for, 175-77 
observation of, 179-85 
simple cooling models for, 
177-79 
thermal properties of, 169-71 
transport properties of, 171-73 
Bubbles 
nucleation of, 341-42, 344-46 
supernova-driven, 372, 401 
Burrau’s problem, 10-15 
BY Dra, 283 
Byurakan Telescope, 520 
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C-field, scalar, 345-46 
Calcium 
in chemical evolution of 
galaxy, 133 
in flares, 279, 291, 299-300, 
302-3, 305 
in galactic redshift, 510 
in globular clusters, 484 
in metal-deficient stars, 455 
in Sun, 642 
Californium, radioactive dating 
of, 465 
Caltech Submillimeter Observa- 
tory Telescope, 587-89 
Cancer cluster, 517, 519, 533 
Cannibalism, 533 
Carbon 
in brown dwarfs, 174 
in chemical evolution of 
galaxy, 133,146 
in far ultraviolet background, 
71-78, 82, 85-86 
in flares, 297-98, 301, 306, 
308 
radioactive dating of, 453- 
54 
Carbon monoxide 
in galaxies 
CO-IR luminosity correla- 
tion and, 603-5 
elliptical, 250 
galactic interactions and, 
612-13 
galactic nuclei and, 614-20 
Local Group, 596-97 
MS1 spiral structure and, 
593-96 
molecular mass determina- 
tions and, 582-86 


radial distribution of in 
spiral, 586-93 
star formation and, 607-8, 
610 
in Galaxy, 195-233, 417, 
419-20, 422 
in molecular clouds, 197-200, 
204-8, 210-23, 225-27, 
229-31, 233, 390 
virial hypothesis and, 198-99 
Carbon stars, in measurement of 
rotation curve of Galaxy, 
417 
Carina Arm, of Galaxy, 231, 
434 
Cas A, 121, 364, 370, 391-93 
CASES experiment, for Space 
Shuttle, 316 
Castor AB, 280 
Castor C, 280 
CED201, 68 
Cen 30, 532 
Cen 45, 532 
w Cen, 568 
Cen A, 253, 588 
Centaurus, 502, 518, 532-33, 
546, 551 
Centaurus-Pavo region, 517 
Cepheids, 412, 419 
Cerenkov emission, 33 
Cerium, radioactive dating of, 
456-57 
Cerro Tololo Telescope, 520, 
522 
Cesium, radioactive dating of, 
457 
Cetus, 550 
CfA13, 550 
CfAS58, 550 
CfA77, 551 
CfA150, 551 
Chemical evolution, galactic 
closed model of, 150-52, 156 
infall model of, 131-32, 148- 
50, 156 
outflow model of, 132 
radioactive dating in assess- 
ment of, 458-64 
simple model of, 146-54, 156 
Chronometers, nucleosynthetic 
sites of, 448-59, 465-74 
Circumgalactic regions, UV sur- 
face photometry in study 
of, 94 
Circumstellar clouds, 31 
CK Vul 1670, 370 
CLEAR target, from UVX 
cosmic background experi- 
ment, 120 
Cloud decks, particle, 174-75 
Cluster swapping, 569-70 
Coalescence, in molecular cloud 
growth, 214 





COBE satellite observations, 70 
Coherent emission 
brightness temperature in, 34- 
35 
classes of, 32-33 
curvature; 48-50 
direct, 33 
indirect, 33-34 
microstructure of sources and, 
35 
radio flares and, 284-95 
theories of, 55 
Cold gas, kinematics of, in 
elliptical galaxies, 259 
Collisional encounters, 568 
Columbia Space Shuttle, UVX 
payload on, 63-67, 69-70, 
73-75, 77, 79-81, 95-99, 
104-5, 120-22 
Coma I, 551 
Coma cluster, 80, 366, 502, 
511, 517-18, 533, 535, 
546, 555, 558 
Compact flares, 296, 299 
Compton catastrophy, inverse, 
35 
Continuum radio background, 
89 
Copernicus satellite observa- 
tions, 197 
o Cor B, 311 
Corona Borealis, 283, 517 
Coronal heating, 305-8 
Coronal mass ejections, 288-90, 
299 
Coronas satellite observations, 
276 
COS-B satellite observations, 
199, 390 
Cosmic baldness hypothesis, 
345-46 
Cosmic miczewave background, 
129 
Cosmic rays 
in interstellar medium, 199- 
200 
stellar flares as origin of, 276 
Cosmic string loops, 442 
Cosmochronology, age de- 
terminations from, 474-83 
Cosmological constant, 332, 
358-60, 489, 510 
Cosmology 
concept of inflation in, 325- 
60 
extended inflationary, 345 
CP Pup 1942, 370 
Crab Nebula, 364, 389, 391, 
393 
Crab pulsar, 397 
CSIRO Telescope, 202 


Curium isotope, as chronometer, 


450, 465 


Curvature emission, 33 


Cyclotron masers, 31-33, 42-48, 


284, 295, 312-13 
Cygnus loop, 78 
3C 58, 391 
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D2B satellite observations, 60, 
62, 65, 67, 69 


D2B-Aura satellite observations, 


61, 63 
Dark clouds, flare stars in, 281 
Dark current, in ultraviolet 
background radiation, 103 
Dark mass, in Galactic disk, 
411 
Dark matter 
in chemical evolution of 
galaxy, 146-48 
cold, 357-58, 425, 442, 529, 
534 
in elliptical galaxies, 260-63, 
266 
hot, 357 
inflation and, 355-58 
in redshift mapping, 529-32, 
534 


in spiral galaxies, 263 
in ultraviolet background 
radiation, 107 


Dark site, of ultraviolet sky, 93- 


94 

Decametric radio emission, 31, 
43, 46-48, 54 

Decaspec system, 522-23 

Degenerate bodies, 164 

DGL, 68 

dKE stars, flares from, 280-81 

dME stars, flares from, 276, 
280-84, 295, 297, 311, 
314, 317 

Domain walls, 331-32 

30 Doradus, 597 

Doradus, 550 

Draco, 112, 434 

Durham-Anglo-Australian Tele- 
scope redshift survey, 508, 
510 

Dynamics Explorer I observa- 
tions, 62, 67, 115 

Dysprosium, radioactive dating 
of, 456-57 
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E+A (Elliptical + Absorption) 
objects 
Earth 
auroral kilometric radiation 
from, 31, 43, 54 
brightness temperature of 
radiation on, 39 
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plasma emission from bow 
shock of, 36, 40 
Effelsberg Telescope, 511 
EFOSC system, 523 
Einstein satellite observations, 
250, 283, 297, 310-11 
Electron beam, evolution of, 40- 
41 
Electron cyclotron maser emis- 
sion, 31-33 
applications of, 46-48 
brightness temperatures for, 
48, 55 
cyclotron resonance in, 43 
history of, 42-43 
instability in, 43-44 
in planetary radio emission, 
54-55 
properties of, 45-46 
Emission by bunches, in cohe- 
rent emission, 32-33 
Erbium, radioactive dating of, 
457 
€ Eri, 298 
Eridanus cluster, 434, 502, 519 
ERIDANUS target, from UVX 
cosmic background experi- 
ment, 121 
EQ Peg, 309, 313 
Europium, radioactive dating of, 
456-57, 482-83 
Evaporation, 568-69 
EV Lac, 280 
Exchange, in three-body system 
interactions, 18 
Exosat satellite observations, 
280, 283, 285, 296-97, 
310-11, 317 
Expanding Molecular Ring, 218. 
221 
Explorer X observations, 5-8 
E1821+643, 620 


F stars 
flares from, 311 
metallicity distribution in, 

132, 140 
Faraday cup, 2 
Far ultraviolet background radia- 
tion 

912 to 1200 A, 76-78 
912 to 1216 A, 106-9 
1200 to 1700 A, 63-64 
1216 to 1800 A, 109-11 
1300 to 2000 A, 59-63 
1450 to 2400 A, 62 
1800 A, 104-6 
cosmic, 104, 124 
dark current in, 103-4 
diffuse, 78, 86, 89-125 
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dust-scattered galactic radia- 
tion as source of, 66-70, 
84-85, 90, 108-11, 115- 
18, 122-24 
extragalactic flux of, 78-79, 
84, 86, 124 
from galaxies, 60-66, 80-83 
HI 1216 A Lyman a radiation 
and, 97 
intergalactic medium emission 
of, 83-84 
massive neutrino decay in, 
79-81 
particle decay in, 79-80 
shuttle glow and, 99-100 
spectrum of, 71-76, 89-92, 
122 
stars and, 100-3 
terrestrial NO radiation and, 
98-99, 104-5 
terrestrial OI 1304 A reso- 
nance radiation and, 97- 
98 
Fermium isotope, formation of, 
465 
Few-body problem 
black hole cluster in, 24-25 
clusters of galaxies in, 22-24 
interacting galaxies in, 21-22 
nature of, 9-16 
scattering problems and, 16- 
20 
star cluster evolution in, 20- 
21 
Few-galaxy problem, 23 
Field stars 
in mass estimates of Galaxy, 
428 
possible companions for, 184 
Filament eruptions, 286-88 
Five College Radio Astronomy 
Telescope, 201-2, 587-89, 
598 
FK Aqr, 284 
FLAIR system, 523 
FLAIR-2 system, 523 
Flare stars 
classes of, 280-81 
radio emission from, 36, 43, 
46-47, 54 
Flatness problem, 330-31, 337, 
354 
Flux cancellation, 288-89 
Flyby 
in four-body system in- 
teractions, 20 
in three-body system in- 
teractions, 18 
FOCAP system, 521 
Fornax cluster, 434, 502, 545, 
548, 550, 552, 554, 557- 
59, 574 
Fornax dwarf, 557, 564 
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Four-body scattering, 19-20 

Free electron maser emission, 
49, 53-54 

FU Orionis stars, flares from, 
280-81 


G 


G stars 
flares from, 280, 311 
metallicity distribution in, 
130-34, 138-44, 148-49, 
154, 156 
Gadolinium, radioactive dating 
of, 456-57 
Galactic center 
black hole at, 428 
gamma rays in, 200 
local standard of rest around 
center of, 411, 413, 421- 
22 
molecular clouds in, 196, 
198, 200, 204, 207, 217- 
26 
Galactic clusters 
age-metallicity relation in, 
131 
dynamics of, 532-34 
redshift mapping of, 517-19 
structure of, 532-34 
Galactic corona 
far ultraviolet emissions from, 
71, 78, 122 
galactic flare heating of, 276 
Galactic extinction, 516 
Galactic flares, 276 
Galactic fountain model, of 
chemical evolution, 75, 85, 
154-56 
Galactic haloes, 75, 83, 301, 
409-10, 423-25, 435-39, 
484 
Galactic neutral hydrogen col- 
umn, 60-67, 70, 75, 79, 
109-10, 118, 122 
Galactic novae, 370 
Galactic nuclei, 276, 571-72, 
614-20, 620 
Galactic nucleosynthesis, 447-94 
Galaxies 
carbon monoxide in, 581-620 
clusters of, 22-24, 388 
cluster swapping between, 
569-70 
far ultraviolet background 
radiation from, 80-83 
globular cluster systems in, 
543-75 
hydrogen in, 195-96, 581-86, 
590-97, 599-605, 607-20 
interacting, 21-22 
mergers of, 409 
redshift surveys of, 499-536 


star formation in, 605-10 
supernova rate in, 363-89, 
397-403 
Galaxies, blue, 95 
Galaxies, CGCG, redshift sur- 
veys of, 511-12 
Galaxies, Cs/Irr, globular clust- 
ers in, 547-48 
Galaxies, dwarf 
carbon monoxide in, 200 
redshift surveys of, 515-16 
subluminous supernovae in, 
370 
UV surface photometry in 
study of, 94 
Galaxies, dwarf elliptical, 
globular clusters in, 544, 
548-49 
Galaxies, elliptical 
dynamics of, 239-58, 265-67 
equilibrium models of, 240, 
249 
axisymmetric, 241-42 
dissipationless collapse and, 
249-50 
figure rotation and, 247-48 
scale-free, 246-47 
separable, 243-46 
spherical, 241-42 
stability and, 248-49, 266 
triaxial models without fig- 
ure rotation, 242-44 
evolution of, 267 
formation of, 239-40, 262-67 
global relations of, 250-51 
intrinsic shapes of, 257-59 
kinematics of, 253, 255-58, 
266 
mass-to-light ratios of, 259-62 
mergers of, 264-65 
observations of, 250-62 
rotation of, 251-55 
structure of, 239-40, 257-62, 
267 
supernova rate in, 363-64 
Galaxies, emission-line, redshift 
surveys of, 515 
Galaxies, giant, 433 
Galaxies, giant disk, globular 
clusters in, 546-47 
Galaxies, giant elliptical, globu- 
lar clusters in, 544-46, 
573-74 
Galaxies, hard, 23 
Galaxies, isolated, redshift sur- 
veys of, 515 
Galaxies, low surface brightness 
redshift mapping of, 515-16 
UV surface photometry of, 
94-95 
Galaxies, primeval, detection of, 
94 
Galaxies, soft, 23 





Galaxies, spiral 
barred, 592 
dark matter in, 263 
gas mass fractions in, 601 
gas-to-dust ratio in, 601-3 
merger rate of, 264, 267 
radial distributions of molecu- 
lar gas in, 586-93 
redshift surveys of, 500, 517 
as supernova producers, 366- 
67, 371-403 
Type Sb, 210 
unbarred, 586-92 
velocity fields of bulges of, 
241 
Galaxies, supergiant, as super- 
nova producers, 366 
Galaxies, ultraluminous infrared, 
molecular gas in, 617-19 
Galaxies, young, star formation 
burst phase in, 59 
Galaxy 
age of, 135, 447-94 
carbon monoxide distribution 
in, 195-233 
chemical evolution of, 129- 
57, 448-49, 458-64 
disk structure of, 205-12 
far ultraviolet radiation in, 
60-67, 69-71, 73-79, 85- 
86, 89-125 
flare stars in, 276, 281 
gamma-ray radiation in, 91, 
199 
gas distributions in, 130 
globular clusters in, 429-34, 
544, 548, 550, 552, 562- 
65, 567, 574 
mass determination of 
globular clusters in, 429- 
34 
Local Group galaxies in, 
427, 433-42 
local standard of rest and, 
411, 413, 421-22 
Magellanic Stream in, 437- 
38, 441-42 
rotation curve of, 417-23 
rotation parameters for, 
411-12, 414-17 
rotational standard of rest 
and, 421-22 
satellite galaxies in, 433- 
37, 442 
stars in, 427-29 
theoretical mass models 
for, 423-27, 429, 432, 
434-35, 437-39 
metallicity distributions in, 
129-57 
molecular clouds in, 217-26 
molecular gas in, 584-86, 590 
pulsar formation in, 397 


radial distribution of gas in, 
144-45 
spiral structure of, 196, 207- 
12 
supernova rate in, 372, 389- 
97, 401 
total matter in, 144-45 
Galaxy-galaxy interactions, 610- 
14 
Gamma-ray background radia- 
tion, 91, 199-200 
Gamma-ray flares, 281, 294-95 
Gas disks, in galaxy deforma- 
tion, 263 
Gas fountains, 75, 85, 154-56, 
372 
GD165, 182-84 
GD16SB, 183, i87-88, 190 
Geomagnetic cavity, 7-8 
Giclas 29-38, 182-83 
Ginga satelite observations, 283 
GK Per 1901, 370 
Gliese 569, 183 
Globular clusters 
age-metallicity relation in, 
131, 449, 483-85, 491, 
493 
color gradients of, 564-67, 
574 
definition of, 543 
in dwarf elliptical galaxies, 
544, 548-49 
dynamical effects of, 568-70, 
573 
dynamics of, 561-64 
evolution of, 21, 568-70, 573 
formation models of, 570-73, 
575 
in giant disk galaxies, 546-47 
in giant elliptical galaxies, 
544-46, 573-74 
kinematics of, 253, 255, 266 
luminosity functions of, 549- 
56, 573-74 
in mass estimates of Galaxy, 
428-34 
mass function in, 185 
metallicities of, 549, 564-68, 
573-74 
observational constraints on, 
570-72 
scattering processes and, 17 
in Sc/Irr systems, 547-48 
specific frequency of, 557-61 
specific luminosity of, 557-61 
structures of, 561-64 
GOES (Geostationary Opera- 
tional Environmental Sat- 
ellite) observations, 283, 
312 
GONG (Global Oscillations Net- 
work Group) project, 643- 
44, 677 
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Gould coordinates, 100-2, 108, 
113, 122, 124 

Graceful exit problem, 345 

GRADIENT target, from UVX 
cosmic background experi- 
ment, 122 

Great Attractor, 502, 517 

Great Wall, 529 

Green Bank Telescope, 511-12, 
526-27 

Gyrosynchrotron emission, from 
radio flares, 284, 288, 291 

G1 644AB, 284 

G1 867A, 284, 311 

G1 890, 284 


H 


HI regions 
in cosmic far ultraviolet back- 
ground, 72, 75, 83, 90, 
97 
in chemical evolution of 
galaxy, 134, 144 
in galaxies, 250, 260, 597, 
599-605 
in Galaxy, 195-97, 205-8, 
212, 217, 219, 221-22, 
226-29, 231, 233, 409, 
413, 417-18, 420-22 
in redshift mapping, 500, 
518, 524-25 
HII regions 
in chemical evolution of 
galaxy, 146 
in Galaxy, 208, 210, 219, 
230, 417, 419-22 
supernovae in, 365, 374, 387, 
398 
Hafnium, radioactive dating of, 
450 
HD 110184, 456 
HD114762, 180 
Heggie law, binary star binding 
energy adherence to, 19- 
20 
Helioseismology, 628-77 
Helium 
in chemical evolution of 
galaxy, 129, 134 
in far ultraviolet background, 
83, 91 
in flares, 279, 300-3, 305 
in Sun, 629, 632-34, 652-57, 
659, 675 
Hercules cluster, 506, 517, 535 
Hinotori satellite observations, 
279, 284, 302 
HIPPARCOS satellite observa- 
tions, 417 
Holmium, radioactive dating of, 
457 
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Horizon problem, 329-30, 337- 
38, 353-54 
Horologium region, 506 
Horologium-Reticulum region, 
517 
Hubble constant, age estimates 
based on, 487-89 
Hubble Space Telescope, 276 
European Faint Object 
Camera on, 94 
Hyades cluster 
flare stars in, 281, 312 
giant X-ray flare in, 283 
metallicity of, 157 
possible companions in, 184 
star formation in, 134-35 
Hydra I, 518, 546 
Hydra-Centaurus region, 517 
Hydra cluster, 502, 558 
Hydrodynamic instability, in 
coherent emission, 32 
Hydrogen 
in brown dwarfs, 163, 168- 
72, 174, 176, 185, 188- 
89 
in far ultraviolet background, 
71-72, 75, 83, 86, 90, 
95, 97, 107, 121-22 


in flares, 279, 292-93, 300-2, 


315-16 
in galaxies, 581-83 

galactic interactions and, 
611-13 

galactic nuclei and, 614- 
20 

global, 597, 599-605 

MS1 spiral structure and, 
594-96 

molecular mass de- 


terminations and, 582- 


86 
radial distributions of in 
spiral, 590-93 
redshift and, 510 
star formation and, 607-12 
in Galaxy 
in chemical evolution of, 
133-34, 138-39, 144 
in measurement of rotation 
curve of, 417-22 
neutral column of in, 60- 
67, 70, 75, 79, 109- 
10, 118, 122 
spatial distribution of in, 
133-34, 138, 144 
in globular clusters, 484-85, 
549, 552, 564-67, 572- 
73 


in molecular clouds, 195-198, 


200, 204-8, 210, 212, 
216-19, 221-22, 226-33 
in star formation, 400 
in Sun, 632-54, 673 


I 


IC 10, 585-86, 589 
IC 63, 121 


IC 342, 207, 225, 589-90, 592, 


614 
IC 356, 592 
IC 435, 68 
IC 694, 589, 613 
IC 1459, 255 
IC 1613, 547 
IC 2006, 261 
Impulsive flares, 299 
Indus supercluster region, 521 
Infall, in Galactic chemical 
evolution models, 462- 
77 
Inflation 
chaotic, 344 
concept of, 325 
basic mechanism for, 336- 
40 
epicycles of inflation and, 
340-45, 360 
historical comment on, 
345-47 
cosmological constant in, 
358-60 
dark matter and, 355-58 
hyper-extended, 345 
standard model for, 326-36 
structure formation problem 
in, 332-35 
density perturbation origins 
and, 349-355 
scale invariant spectrum 
and, 347-49 
Infrared (IR) emission 
from brown dwarfs, 173-75, 
178-79, 181-84, 190 
from carbon monoxide, 197 
from flares, 299-300 
from hydrogen, 217 
from molecular gas, 598, 
601, 603-5, 617-19 
from white dwarfs, 182-83 
Institut Radio Astronomie Mil- 
limetrique Telescope, 587- 
89, 598 
Intercloud medium, warm, 72 
Intergalactic clouds, in far ul- 
traviolet background, 106 
Interplanetary plasma, 1-8 
Interstellar clouds, 31, 13, 134, 
389 
Interstellar dust 
in Galactic center, 222-23 
in galactic radiation scatter- 
ing, 66-70, 84-85, 90, 
108-11, 115-18, 122-24 
Interstellar extinction, in ul- 
traviolet background radia- 
tion, 101 


Interstellar gas 
in Galactic lobe, 222 
gamma emission as tracer of, 
199 
mass of, 464 
photoionization of, 91 
Interstellar matter, local density 
of gas in, 131 
Interstellar medium (ISM) 
chimney model of, 372, 401 
far ultraviolet background 
emission from, 59, 71- 
72, 83-84, 86, 90, 92 
giant molecular clouds in, 
213 
hydrogen in, 195-97 
metallicity of, 129, 157 
molecular gas in, 581, 599, 
605-7, 615, 619 
nucleons in, 199-200 
nucleosynthesis product entry 
into, 448, 459 
Iodine, radioactive dating of, 
450, 475 
Ion acoustic waves, in Langmuir 
wave scattering, 37-38 
Ionization 
in four-body system in- 
teractions, 20 
in three-body system in- 
teractions, 18 
IRAM survey, of galaxies, 210 
IRAS 12112+0305, 589 
IRAS (Infrared Astronomical 
Satellite) observations, 67, 
70, 90, 108, 124, 156, 
217, 222, 226, 377, 390, 
394, 396, 513-14, 586, 
601-5, 614, 617-18 
Iron 
in chemical evolution of 
galaxy, 133-35, 138-39, 
141, 146-48, 153-54 
evolution of in solar neigh- 
borhood, 130-31 
in flares, 291-92, 302 
in globular clusters, 549, 552, 
564-67, 572-73 
particle cloud decks of, 174 
radioactive dating of, 452-53, 
484-85 
ISEE observations, 294 
ISEE 3 observations, 312 
Isophotes, spheroid, 562 
IVE (International Ultraviolet 
Explorer) observations, 63, 
68, 74, 78, 85, 283-84, 
299 


J 


James Clark Maxwell Tele- 
scope, 587 





Jupiter 
as brown dwarf, 188-89 
decametric radio emission 
from, 31, 43, 54 
nucleated collapse in forma- 
tion of, 176 
ring of, 183 


K 


K stars 
flares from, 280, 282, 317, 
322 
metallicity distribution in, 140 
Kahn-Woltjer model, for theo- 
retical mass of Galaxy, 
438-41 
Kamiokande II measurements, 
658-59 
Kepler supernova, 391 
Kitt Peak Telescope, 195, 200- 
1, 510 
Klemola 22, 519 
Klemola 27, 519 


L 


Langmuir waves 
flares and, 277 
fundamental plasma emission 
by scattering of, 34, 36- 
42, 51, 55 
Lanthanum, radioactive dating 
of, 450, 453, 456-57 
Large Magellanic Cloud 
globular clusters in, 549-50, 
552, 554, 559 
molecular gas in, 586, 589, 
597 
pulsars in, 397 
supernovae in, 369-70, 398, 
486 
Las Campanas Telescope, 508 
Laser Interferometer Gravity 
Wave Observatory Project, 
355 
Lead, radioactive dating of, 
450-51, 454, 458, 471-73 
Leo, 550-51 
Leo I, 434-35, 441 
Leo Il, 434 
LHS 2924, 184 
Lick Northern Proper Motion 
Program, 417 
LMC+SMC, 434 
Local Arm, of Galaxy, 207 
Local Group galaxies 
globular clusters in, 548-50, 
557, 567 
in mass estimates of Galaxy, 
427, 433-42 
molecular gas in, 596-97 
redshift surveys of, 534-35 


Local standard of rest, 411, 
413, 421-22 

Local Supercluster, 502, 511- 
12, 515-17, 532, 535, 544- 
45 

Long-decay flares, 299 

Low Dispersion Survey Spectro- 
graph, 523 

Lupus supernova, 391, 396 

Lutetium, radioactive dating of, 
450, 473-74 

Lyman a radiation, HI 1216 A, 
97 

Lynx-Ursa Major region, 517 

L726-8, 280 


M 


M stars, flares from, 280-82, 
311 
Maffei II, 225, 589, 591, 614 
Magellanic Clouds, see also 
Large Magellanic Cloud; 
Small Magellanic Cloud 
blue populous clusters in, 571 
carbon monoxide distribution 
in, 200 
globular cluster in, 544 
merger of with Milky Way, 
409 
Magellanic Stream, 356, 437- 
38, 441-42 
Magnesium 
in chemical evolution of 
galaxy, 133 
in flares, 279, 299, 301-4 
in globular clusters, 484 
in metal-deficient stars, 455 
radioactive dating of, 449, 
453 


Mars, interplanetary plasma and, 


8 
Maser emission, 31-34, 49-50, 
53-54, 224 
Massachusetts Institute of Tech- 
nology plasma probe, 2-8 
McGraw-Hill Telescope, 512 
Melon seed mechanism model, 
290 
Mercury 
interplanetary plasma and, 8 
radar ranging measurements 
of orbit of, 663 
Metallicity distribution 
in chemical evolution of 
galaxy, 129-57, 455-56 
of globular clusters in galax- 
ies beyond Local Group, 
549, 564-68, 573-74 
Meteorites, 460-71, 474 
Microflares, 305-9 
Microwave background radiation 
cosmic, 89-90, 129 
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in inflation, 327, 329-30, 
332, 336, 347-48, 355 
Microwave emission, from 
flares, 290 
Milky Way, see Galaxy 
Minimal halo model, for theore- 
tical mass of Galaxy, 424- 
25, 429, 435, 437-39 
Molecular clouds 
carbon monoxide in, 197-99, 
204-27, 229-31, 233, 
390 
collisional encounters with, 
568 
giant, 213, 215-17, 225, 582 
hydrogen in, 196-97, 204-8, 
210, 212, 216-19, 221- 
22, 226-33 
virialized, 198-99 
Molecular gas, galactic 
in galactic interactions, 610- 
14 
in galactic nuclei, 614-20 
in Local Group galaxies, 596- 
98 
MS1 spiral structure and, 
593-96 
in morphology and evolution 
of galactic disks, 581 
molecular mass determinations 
of, 582-86 
radial distributions of in spiral 
galaxies, 586-93 
in star formation, 605-10 
Monoceros, star formation in, 
134 
Monopole problem, 331, 338, 
353 
Moon, interplanetary plasma 
and, 8 
Moon rocks, 471 
Mrk 231, 589, 619 
Mrk 297, 589 
Mrk 1014, 589, 619 
M31, 210, 212, 214, 230, 260, 
396, 399, 403, 409, 426, 
435, 438-41, 543-44, 546- 
48, 550, 552-53, 563-65, 
585-87, 591, 596 
M32, 260, 548 
M33, 398-99, 543, 547-48, 
550, 552-54, 559, 585-87, 
590, 596 
M49, 544-45, 561-63, 565 
MS1, 210-11, 231, 591, 593- 
96, 608, 610, 614, 618 
M81, 210, 546, 548, 550, 587 
M82, 377-78, 380, 388, 583, 
587, 593, 614-16 
M83, 212, 588, 592, 596, 618 
M87, 248, 253, 260, 518, 544- 
45, 557, 559-60, 562-65, 
570, 572, 574 
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M100, 488 
M101, 68, 374, 588, 590 


N 


Nangay Telescope, 517 
Nanoflares, 306, 308, 310 
National Radio Astronomy 
Observatory Telescope, 
587-89, 598 
Nebulae 
dark, 199 
kinematics of, 253, 255, 266 
planetary, 417, 488 
primordial, 175 
Neodymium, radioactive dating 
of, 456-57, 472-73, 482-83 
Neon 
in flares, 301, 303-4 
radioactive dating of, 453 
Neptune, interplanetary plasma 
and, 8 
Nessie system, 521 
Neutrinos 
in hydrostatic structure of 
Sun, 658-60 
radioactive decay of massive, 
79-81 
in ultraviolet background 
radiation, 107 
Neutron capture 
p-process of, 450 
r-process of, 448-49, 451-52, 
454-59, 465-73, 475, 
477-78, 482-83, 489-90 
s-process of, 450-55, 471-74, 
482-83 
Neutron stars 
birthrates of, 152, 156 
flares from, 276 
in Galactic chemical evolution 
models, 458 
as supernova remnants, 397 
New Technology Telescope, 276 
NGC 55, 548, 550, 587 
NGC 147, 548, 550, 552, 554 
NGC 185, 548, 550, 552, 554 
NGC 188, 487 
NGC 205, 548, 550, 552, 554 
NGC 221, 550 
NGC 224, 587 
NGC 253, 548, 550, 587, 592, 
614 
NGC 404, 587 
NGC 488, 592 
NGC 520, 587 
NGC 524, 550 
NGC 598, 587 
NGC 891, 546, 587, 591, 593 
NGC 1052, 259, 261, 550 
NGC 1068, 207, 587, 591, 614, 
616-17 
NGC 1097, 587, 592 
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NGC 1140, 571 

NGC 1275, 587 

NGC 1316, 374-75 

NGC 1365, 587, 592 

NGC 1374, 550 

NGC 1379, 550 

NGC 1387, 550 

NGC 1399, 545, 550, 552, 559- 
60, 562, 565 

NGC 1404, 550 

NGC 1435, 68 

NGC 1549, 550 

NGC 1553, 550 

NGC 1569, 571, 587 

NGC 1600, 251 

NGC 1705, 571 

NGC 2146, 587, 614 

NGC 2336, 592 

NGC 2403, 550, 587, 590 

NGC 2419, 434 

NGC 2623, 587 

NGC 2683, 546, 550 

NGC 2685, 587 

NGC 2841, 210, 587, 591 

NGC 2974, 261 

NGC 3031, 550, 552, 587 

NGC 3034, 377-88, 587 

NGC 3077, 587 

NGC 3079, 587, 614 

NGC 3109, 548, 550 

NGC 3115, 548, 550 

NGC 3115B, 550 

NGC 3147, 587, 592 

NGC 3226, 550 

NGC 3227, 587 

NGC 3256, 587 

NGC 3267, 588 

NGC 3311, 546, 550, 559, 562 

NGC 3351, 588, 592 

NGC 3377, 550, 552, 562-63 

NGC 3379, 551-52 

NGC 3384, 551 

NGC 3532, 393 

NGC 3557, 551 

NGC 3593, 588 

NGC 3607, 551 

NGC 3623, 588 

NGC 3627, 369, 591 

NGC 3628, 588 

NGC 3690, 589, 613 

NGC 3717, 546 

NGC 3738, 588 

NGC 3842, 546 

NGC 4038/39, 588, 612-13 

NGC 4214, 588 

NGC 4216, 547, 551, 592 

NGC 4254, 369 

NGC 4258, 588 

NGC 4261, 257 

NGC 4278, 259, 261, 551 

NGC 4340, 551 

NGC 4365, 255, 257, 551-52, 
556 


NGC 4374, 380, 551 

NGC 4406, 255, 257, 380, 551- 
52 

NGC 4418, 588 

NGC 4419, 588 

NGC 4438, 588 

NGC 4449, 588 

NGC 4472, 253, 544, 545, 551- 
52, 556, 588 

NGC 4485/90, 588 

NGC 4486, 544-45, 551-52, 
556 

NGC 4526, 551 

NGC 4564, 551 

NGC 4565, 546, 551, 588 

NGC 4569, 547, 551 

NGC 4594, 260-61, 546, 
551 

NGC 4596, 551 

NGC 4621, 551 

NGC 4631, 588 

NGC 4636, 551 

NGC 4649, 551-52, 556, 565 

NGC 4697, 551 

NGC 4725, 592 

NGC 4736, 588 

NGC 4874, 546, 551, 559 

NGC 4889, 546, 551 

NGC 4945, 588 

NGC 5005, 588, 591 

NGC 5055, 588 

NGC 5077, 259, 261 

NGC 5128, 253, 259, 261, 545- 
46, 551-52, 563, 565, 567, 
588 

NGC 5170, 546, 551 

NGC 5194, 588 

NGC 5195, 588, 593 

NGC 5236, 588, 590, 592 

NGC 5253, 377, 380 

NGC 5322, 255 

NGC 5383, 588 

NGC 5457, 588 

NGC 5666, 261 

NGC 5813, 255, 551 

NGC 5845, 259 

NGC 5846, 519, 551 

NGC 5866, 546 

NGC 5907, 547 

NGC 5982, 255 

NGC 6166, 546, 551, 555 

NGC 6496, 590 

NGC 6616, 572 

NGC 6822, 441, 547 

NGC 6946, 212, 225, 369, 588, 
592, 607-10, 614 

NGC 7023, 68 

NGC 7331, 210, 589, 591 

NGC 7469, 589 

NGC 7479, 589 

NGC 7814, 546, 551, 562 

Niobium, radioactive dating of, 
450, 488 





Nitrogen 
in chemical evolution of 
galaxy, 133, 146 
in far ultraviolet background, 
71, 73-74, 76, 78, 99 
in flares, 301 
Nitrous oxide, in far ultraviolet 
background, 99, 104-5 
NMA Telescope, 589 
Nobeyama Radio Observatory 
Telescope, 587-89, 598 
Nonthermal radio emission, 31- 
55 
Norris spectrograph, 522-23 
Novae, galactic, 370 
Nucleocosmochronology, 447-94 


O 


O stars 
proper motions of, 412 
radial motions of, 412 
as supernova progenitors, 
365, 382, 394-96 
OAO-2 (Orbiting Astronomical 
Observatory-2) observa- 
tions, 68, 119 
OB stars 
energy of formation of, 216 
hydrogen in, 138 
in measurement of rotation 
curve of Galaxy, 419 
molecular gas in formation 
of, 594, 605, 610 
molecular hydrogen near, 75 
as supernova progenitors, 
391-92 
in ultraviolet background 
radiation, 108, 116, 123 
OH/IR stars, in Galactic center, 
222, 22 
Q-term, as cosmological con- 
stant, 332, 358-60, 489, 
510 
Onsala Space Observatory Tele- 
scope, 587-89, 598 
Ophiucus molecular cloud 
brown dwarfs in, 184 
flare stars in, 281 
in ultraviolet background 
radiation, 108-9, 111-12 
Optical background radiation, 90 
OPTOPUS system, 521 
Orion Nebula 
far ultraviolet radiation in, 
68, 108, 112 
flare stars in, 281 
star formation in, 134 
Osmium, radioactive dating of, 
448, 455, 458, 471-72, 
478, 480 
OSO (Orbiting Solar Observa- 
tory) observations, 279 


OSO-7 (Orbiting Solar Observa- 
tory-7) observations, 302, 
305 
Owens Valley Radio Observa- 
tory Telescope, 587-89, 
598 
Oxygen 
in brown dwarfs, 174 
in chemical evolution of 
galaxy, 133, 146 
in far ultraviolet background, 
71, 73-74, 76, 82, 85- 
86, 97-98 
in flares, 301, 304, 306 
in globular clusters, 484-85 
in metal-deficient stars, 455 
radioactive dating of, 453-54 


P 


P Cyg 1600, 370 
Pal 3, 434 
Pal 4, 434 
Pal 14, 434 
Palladium, radioactive dating of, 
450 
Palomar Observatory Sky Sur- 
vey, 512 
Palomar Telescope, 365, 374, 
522 
Pancakes, 357, 442 
II Peg, 297-98, 316 
Pegasus I, 546 
Perseus cluster, 134, 518, 535 
Phobos observations, 642, 671 
B-Pic, 185 
Pisces-Perseus supercluster, 502, 
512-13, 528-29 
Pisces region, 517 
Planetary systems, 164 
Planets 
electron cyclotron maser 
emission from, 31 
formation of, 164 
giant, 164, 168, 174, 176-77, 
188-90 
Plasma emission 
generation of, 36-38 
Langmuir wave growth in, 40 
radio flares and, 284, 295 
relativistic, 49-51, 53, 55 
saturation model for, 40-41, 
55 
strong turbulence theory for. 
41-42 
weak turbulence theory for, 
38-40, 42 
Plasma wind, 7 
Pleiades, flare stars in, 281 
Plutonium, radioactive dating 
of, 450, 458, 465-66, 468, 
475 
Polar cap model, for pulsars, 49 
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Polytropes, 634-35, 638, 641, 
667-68 
Potassium 
in flares, 279, 299-300, 315 
in galactic redshift, 510 
radioactive dating of, 449-50 
in Sun, 642 
Praseodymium, radioactive dat- 
ing of, 456-57 
Prognoz spacecraft observations, 
119-20 
Prognoz-6 spacecraft observa- 
tions, 62, 67 
Promethium, radioactive dating 
of, 457 
Protogalaxies, 59, 410, 425, 
491, 571, 620 
Proxima Centauri, 283, 297, 
311 
PSR 0540-69, 397 
PSR 1957+20, 185 
Pulsars 
birthrates of, 130, 145, 153, 
364, 397 
distribution of, 130 
millisecond, 355 
polar cap model for, 49 
radio emission from, 31-32, 
48-55 
slot gap model for, 49 
PVO satellite observations, 294 
P78-1 satellite observations, 
291, 302 


Q 


Quasars 
energy requirements for, 534 
flares from, 276 
molecular gas in, 619-20 
Quasi-static electric fields, in 
solar atmosphere, 318 


R 


Radio flares, 284, 287-88, 295 
Radio supernova remnants, 389- 
90, 397, 399 
RC2, 601 
RCW 86, 392 
Reactive instabilities, in coher- 
ent emission, 32-33 
Redshift mapping 
cluster dynamics in, 532-34 
cluster observations in, 517- 
19 
cluster structure in, 532-34 
dark matter in, 529-31 
fair samples in, 527-29 
field galaxy evolution in, 
531-32 
future developments in, 526- 
27 
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heliocentric radiovelocities in, 
501-2 
hemispheric coverage in, 501- 
6 
industry involved in, 499-500, 
535-36 
luminosity function in, 531- 
32 
multiple-object optical spec- 
troscopy in 
multislit spectrographs, 
523-24 
objective-prism spectros- 
copy, 520-21 
optical fiber spectrographs, 
521-23 
multiplexing in, 519 
optical spectroscopy survey 
telescopes in, 526-27 
pencil-beam surveys in, 507, 
529 
CCD drift survey, 508 
high-redshift galaxies and, 
509 
photometric reshifts and, 
509-10 
spectroscopic redshifts and, 
510 
quantization in, 535 
radiotechniques in, 524-27 
sparse surveys and, 514 
targeted surveys in, 514-17 
three-dimensional surveys in 
CfA survey, 512 
IRAS survey, 513-14 
Local Supercluster survey, 
511-12 
Pisces-Perseus survey, 512 
13 
southern sky redshift sur- 
vey, 513 
topology in, 527-29 
two-dimensional surveys in, 
510-11 
Relativistic plasma emission, 
49-51, 53, 55 
Resonance, in three-body system 
interactions, 18 
Reticulum cluster, 547 
Rhenium, radioactive dating of, 
448-50, 455, 458, 465, 
471-72, 478, 480-81, 489, 
493 
ROSAT satellite observations, 
261, 276 
Rotational standard of rest, 421 
22 
RR Lyrae, 485, 547 
RS CVn stars, flares from, 276, 
280-81, 283-84, 297-98, 
311, 316-17 
Rubidium, radioactive dating of, 
450, 458, 471-73 
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S 


Sacramento Peak Observatory 
Telescope, 281 
Sagittarius Arm, of Galaxy, 
207, 210 
Samarium, radioactive dating of, 
450, 456-57, 473 
SAS-2 satellite observations, 199 
Satellite galaxies, in measure- 
ment of outer Galaxy mass 
distribution, 433-37, 442 
Satellite space exploration, plas- 
ma probe in, 2-8 
Saturation model, for plasma 
emission, 40-41, 55 
Saturn 
E-ring of, 183 
interplanetary plasma and, 8 
Scattering processes, in stellar 
dynamics, 16-20 
Sciama’s photons, 107-8 
Sculptor Group, 434, 548, 550 
Scutum Arm, of Galaxy, 207-8 
Second-order clusters, 535 
SEST Telescope, 587-89, 597- 
98 
Seyfert II nuclei, 614, 616-18 
Sgr A, 217, 218-19, 416 
Ser B2, 217, 219, 416 
Ser C, 219 
Shapley-Ames galaxies, 371-74, 
381, 387, 401 
Shells, 249, 265, 451 
Shuttle glow, 99-100 
Silicate particle cloud decks, 
174 
Silicon 
in chemical evolution of 
galaxy, 146 
in far ultraviolet background, 
71, 74, 76 
in flares, 283, 301, 306 
SIRTF telescope, 190 
Skylab observations, 279, 284, 
291, 297, 305, 313 
Slot gap model, for pulsars, 49 
Small Magellanic Cloud 
globular clusters in, 549-50, 
554 
molecular gas in, 586, 589, 
597 
star formation in, 398 
SMM (Solar Maximum Mission) 
satellite observations, 275, 
279, 281-82, 290-91, 302- 
3, 305, 312, 642, 672 
Smoothness problem, 332 
SN 1572, 392 
SN 1895B, 377 
SN 1948B, 369 
SN 1970G, 374 
SN 1972E, 377 


SN 1973Q, 369 
SN 1973R, 369 
SN 1979C, 488 
SN 1985F, 374 
SN 1987A, 107, 369-70, 397, 
488 
SNR 0540-69, 397 
Sodium 
atomic resonance scattering 
by, 642 
in flares, 279, 316 
SOHO spacecraft observations, 
644 
Solar-A satellite observations, 
276 
Solar corona 
electron beams in, 40 
plasma emission from, 31, 
36, 51 
Solar flares, 275-79, 282-84, 
286-98, 302-9, 312, 314-18 
Solar Oscillations Investigation, 
644, 677 
Solar radio bursts, type II, 
plasma emission in, 31, 36, 
43, 46-47, 54-55 
Solar system 
age of, 474 
dynamics of, 9 
Solar wind, 55, 253, 676 
SOLFLEX experiment, on P78-/ 
satellite, 291 
Solrad II satellite observations, 
62, 67 
South African Astronomical 
Observatory Telescope, 508 
South Atlantic Anomaly, 103 
South Galactic Pole, 437, 506 
Spectroscopic Survey Telescope, 
526 
SPECTRUM target, from UVX 
cosmic background experi 
ment, 96 
Spectrum-X satellite observa- 
tions, 276 
Spherical infall model, for 
theoretical mass of Galaxy, 
425-27 
Spheroids, 257, 265, 410, 422, 
432, 557-58, 562, 564, 
572-73 
Starbursis, 265, 267, 376-77, 
515, 571, 583, 604, 620 
Star clusters 
evolution of, 20-21 
hard binaries as energy source 
in, 17 
star escape from, 17 
Stars 
A-type, see A stars 
age-metallicity relation and, 
130-57 
B-type, see B stars 





binary, see Binary star-binary 
star scattering; Binary 
stars; Binary stars, circu- 
lar; Binary stars, flare; 
Binary stars, hard; Bin- 
ary stars, soft; Binary 
star-single star scattering 
blue supergiant, as supernova 
progenitors, 370 
dwarf, 473, 500 
early, radiation from, 66 
escaping, 427-29 
evaporation of, 568 
evolution of, 86, 129-30, 187 
F-type, see F stars 
far ultraviolet background 
and, 100-3 
formation of, 59, 131-32, 
134, 136, 143-45, 148- 
52, 154, 156, 164, 177, 
187-88, 399-402, 605-10 
G-type, see G stars 
halo population, 455, 483 
high-mass, 179, 606 
initial mass function of, 130- 
33, 135, 140-44, 148, 
151-53, 156 
intermediate-mass, 163-91 
K-type, see K stars 
kinematics of, 251, 253, 255- 
58, 266, 432-33 
low-mass, 163-91, 425 
luminosity functions of, 130 
M-type, see M stars 
in mass estimates of Galaxy, 
427-29 
mass function of, 185 
massive, 168, 365, 370, 378, 
380-82, 388, 391-96, 
398, 448, 453-55, 457, 
459, 489, 571 
metal-deficient, 457, 469, 483 
neutron, see Neutron stars 
O-type, see O stars 
OB-type, see OB stars 
OH/IR-type, see OH/IR stars 
pre-main sequence, 184 
red giant, 370, 453-54 
runaway, birth rates of, 364 
spatial distribution of in 
Galaxy, 410-42 
Stellar coronae, 301 
Stellar flares, 276-77, 280-301, 
309-18 
Stellar winds, 253, 458, 597 
Strong turbulence theory, in 
plasma emission, 41-42 
Strontium 
in chemical evolution of 
galaxy, 133 
radioactive dating of, 451, 
453, 456, 458, 471 
Sulfur, in flares, 301 


Sun 
age of, 657-58 
angular velocity variation and, 
672 
asphericity variation and, 669- 
72 
asteroseismology and, 672-75, 
677 
asymptotic relations and, 635- 
39 
brightness temperature and, 
671-72 
convection in, 629, 632, 634, 
639, 641, 647, 655-57, 
670-71, 675 
differential kernels and, 639- 
41 
electron cyclotron maser 
emission from, 31 
evolution of, 630-34 
inference of hydrostatic struc- 
ture of, 651-58 
interstellar medium near, 372 
inversion of data and, 644- 
51 
magnetic activity in, 672 
mode excitation and decay 
and, 664-69 
models of, 630-34 
neutrino problem and, 658-60 
observational principles for, 
641-44 
plasma wind and, 7 
properties of modes and, 634- 
41 
rotation of, 660-64, 676 
seismology of interior of, 
628-77 
solar cycle variations and, 
669-72 
subsurface flows in, 660-64 
surface layers of, 658 
ultraviolet radiation of, 59 
Sunspots, 671 
Superbubbles, 134 
Superclusters, 328, 502, 511-12, 
515-17, 521, 528, 535, 571 
Supercooling, 341 
Supermovae 
birthrates of, 145, 153 
core-collapse, 364-66, 368- 
70, 374, 377-89, 391- 
403 
discovery probabilities of, 
368-70 
extragalactic, 367 
frequencies of, 365-68 
absolute, 383-89 
relative, 378-83 
galactic, 363-89, 397-403, 
455, 458-59, 488 
gas depletion by star forma- 
tion and, 399-401 
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inclination and radial distance 
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